Distinct modulation of telomere length in two T-lymphoblastic leukemia cell lines by cytotoxic nucleoside phosphonates PMEG and PMEDAP.
We have previously shown that PMEG diphosphate (PMEGpp) and PMEDAP diphosphate (PMEDAPpp) inhibit the enzymatic activity of human telomerase in a cell-free assay. Here, we investigated the ability of PMEG and PMEDAP to induce telomere shortening and telomerase inhibition at both transcriptional and activity level in T-lymphoblastic leukemia cells CCRF-CEM and MOLT-4. At defined time points (3days and 9weeks), the telomerase activity and relative levels of hTERT and c-myc mRNA were determined using real-time RT-PCR. Telomere length was measured by the flow-FISH method. Both PMEDAP and PMEG induced telomere shortening in CCRF-CEM cells after 9weeks of exposure by 50% and 20%, respectively, without major impairment of telomerase activity. The effect of the tested compounds on telomere length in MOLT-4 cells was the opposite, with telomere elongation by 50% and 40% after 9-week treatment with PMEDAP and PMEG, respectively. At this time point, telomerase activity in MOLT-4 cells appeared to be slightly higher than that of CCRF-CEM cells, nevertheless no correlation between telomerase activity and telomere length was found. Both compounds down-regulated the expression of hTERT and c-myc mRNA in CCRF-CEM and MOLT-4 cells at 72h in a concentration-dependent manner while prolonged exposure to PMEG or PMEDAP for 9weeks had weaker effects. In conclusion, PMEDAP and PMEG are able to modulate telomere length in leukemic cells and this effect is cell-type specific. It is neither due to direct telomerase inhibition nor impairment of hTERT expression and it is likely to be telomerase-independent.